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[57] ABSTRACT 

A container closure is provided with a structure that 
permits it to be readily disassembled and assembled for 
use on a container defining an opening communicating 
with the container interior. The closure includes a body 
and a cover separate from the body. The cover is 
adapted to be pivoted about an axis between a closed 
position occluding a dispensing orifice in the body and 
at least one open position spaced away from the dis- 
pensing orifice. An axis-defining structure is provided 
on either the cover or the body for defining the pivot 
axis of the closure, and also includes a cam surface 
around the axis. The other one of the cover or body is 
provided with a receiving structure for engaging the 
cam surface to mount the cover to the body for pivoting 
about the axis. Either or both of the cover and body is 
elastically deformable. The deformable structure is least 
stressed when the cover is at one of the open positions. 
The deformable structure is most stressed when the 
cover is at over center point between the open and 
closed positions, 

9 Claims, 3 Drawing Sheets 
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TWO-PIECE, SNAP-ACTION CLOSURE 

TECHNICAL FIELD 

This invention relates to a dispensing closure for a ^ 
container, and more particularly to a two-piece dispens- 
ing closure. 

BACKGROUND OF THE INVENTION AND 
TECHNICAL PROBLEMS POSED BY THE 10 
PRIOR ART 

There are a wide variety of dispensing closures which 
are provided with a dispensing orifice in a closure body 
to which a lid or cover is hinged for pivoting movement 
between an open position spaced away from the dis- 
pensing orifice and a closed position occluding the dis- 
pensing orifice. Many such conventional closures are 
unitary structures in which the closure cover is joined 
to the closure body with a hinge, and such structures 
are typically molded from thermoplastic materials in ^0 
one piece. Such one-piece closures may be provided 
with a snap-action hinge or other means for biasing the 
cover to an open position on one side of an over center 
point and to a closed position on the other side of the 
over center point, U.S. Pat No. 4,625,898 discloses 25 
examples of such one-piece closures. 

Another type of conventional closure is fabricated 
from two pieces, a cover piece and a body piece. Two- 
piece closures offer the advantages of less complex 
molds and molding procedures, disassembly capability 30 
for ease of cleaning, and the capability for molding the 
body and cover in different colors. U.S. Pat. No. 
4,666,068 discloses a two-piece closure. 

It would be desirable to provide an improved two- 
piece closure wherein the cover has a self-maintained 35 
open position and a latched closed position. This would 
facilitate use of the closure. 

Further, it would be desirable if such an improved 
two-piece closure had the capability for being arranged 
to provide a biasing force on the cover when the cover 40 
is in the latched in the closed position. Then, when the 
cover is opened, the biasing force would assist in the 
openmg process. 

It would also be beneficial if an improved two-piece 
closure could be provided with the capability for ac- 45 
commodating a plurality of open positions to afford 
greater or lesser access to the dispensing orifice region 
as may be desired. 

SUMMARY OF THE INVENTION 

A container closure is provided in two-pieces which 
can be readily assembled and disassembled. The closure 
is adapted for use on a container defining an opening 
communicating with the container interior. 

The closure has a body for being mounted to the 55 
container over the container opening and for defining a 
dispensing orifice for communicating through the con- 
tainer opening with the container interior. 

The closure includes a cover separate from the body 
and disposed on the body for being pivoted about an 60 
axis between a closed position occluding the dispensing 
orifice and an open position spaced away from the dis- 
pensing orifice. 

The closure includes an axis-defining means or struc- 
ture on one of the cover and body for defining the axis 65 
and having a cam surface around the axis. 

An elastically deformable receiving means or struc- 
ture is provided on the other of the cover and body for 
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engaging the cam surface to mount the cover to the 
body for pivoting about the axis. The deformable re- 
ceiving means or structure is most stressed when the 
cover is at an over center point between the open and 
closed positions to thereby bias the cover toward one of 
the open and closed positions. 

Numerous other advantages and features of the pres- 
ent invention will become readily apparent from the 
following detailed description of the invention, from 
the claims, and from the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings forming part of the 
specification, in which like numerals are employed to 
designate like pans throughout the same, 

FIG. 1 is a perspective view of a first embodiment of 
the closure of the present invention; 

FIG. 2 is a greatly enlarged, fragmentary, perspective 
view of the first embodiment of the closure of the pres- 
ent invention with the cover shown in the open posi- 
tion; 

FIG. 3 is an exploded, perspective view of the first 
embodhnent of the closure; 

FIG. 4 is a greatly enlarged, fragmentary, cross-sec- 
tional view showing the first embodiment of the closure 
cover in a first open position in solid lines and in a sec- 
ond open position in dashed lines; 

FIG. 5 is a view similar to FIG. 4 but showing the 
cover latched to the body in the closed position; 

FIG. 6 is a view similar to FIG. 5 but showing the 
cover in a stable, unlatched position; 

FIG. 7 is a top plan view of the* first embodiment of 
the closure body; 

FIG. 8 is a greatly enlarged, fragmentary, cross-sec- 
tional view of the cover shaft and shaft-receiving fin- 
gers in a second embodiment of the present invention. 

FIG. 9 is a fragmentary, elevation view of the second 
embodiment of the closure of the present invention 
showing the cover in the open position; 

FIG. 10 is a fragmentary, perspective view of the 
shaft- receiving fingers on the body of the second em- 
bodiment of the closure of the present invention; 

FIG, 11 is a fragmentary, perspective view of the 
shaft-receiving fingers on the body of a third embodi- 
ment of the closure of the present invention; 

FIG. 12 is a fragmentary, top plan view, partially in 
section, of a fourth embodiment of the closure of the 
present invention. 

FIG. 13 is a greatly enlarged, fragmentary, exploded, 
perspective view of the cover cam surface and body 
receiving cavity of the fourth embodiment of the clo- 
sure of the present invention; 

FIG, 14 is a view similar to FIG. 12, but showing a 
fifth embodiment of the closure of the present inven- 
tion; 

FIG, 15 is a greatly enlarged, fragmentary, exploded, 
perspective view of the body cam surface and cover 
receiving cavity of the fifth embodiment of the closure 
of the present invention; 

FIG. 16 is an exploded, perspective view of a sixth 
embodiment of the closure of the present invention; 

FIG. 17A is an enlarged, cross-sectional view of the 
sixth embodiment of the closure of the present invention 
with the nozzle in the closed position; 

FIG. 17B is a view similar to FIG. 17A, but showing 
the nozzle in the open, dispensing position; 
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FIG, 18A is a greatly enlarged, fragmentary, partial 
cross-sectional view of the sixth embodiment of the 
closure of the present invention showing the engage- 
ment of the nozzle convex cam surface with the receiv- 
ing cavity in the body; 5 

FIG. 18B is a view similar to FIG. 18A but showing 
the convex cam surface in a rotated position relative to 
the receiving cavity; and 

FIG. 19 is a greatly enlarged elevational view of the 
receiving cavity in the wall of the body of the sixth 10 
embodiment of the closure of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

While this invention is susceptible of embodiment in 15 
many different forms, this specification and the accom- 
panying drawings disclose only some specific forms as 
examples of the use of the invention. The invention is 
not intended to be limited to the embodiments so de- 
scribed, and the scope of the invention will be pointed 20 
out in the appended claims. 

For ease of description, the closure of this invention 
is described and the normal (upright) operating posi- 
tion, and terms such as upper, lower, horizontal, verti- 
cal, etc., are used with reference to this position. It will 23 
be understood, however, that the apparatus of this in- 
vention may be manufactured, stored, transported, 
used, and sold in an orientation other than the position 
described. 

With reference to FIG. 1, a first embodiment of the 30 
two-piece dispensing closure of the present invention is 
designated generally by reference numeral 20 and has a 
cylindrical or slightly frustoconical body 30 for being 
mounted to a container (not illustrated) over an opening 
in the mouth of the container which communicates with 35 
the container interior. The body 30 includes a skirt 32 
which may be provided with internal threads (not illus- 
trated) or snap-on beads (not illustrated) for mating 
with complementary threads or beads on the container 
neck (not illustrated). . 40 

As best illustrated in FIG. 2, the body 30 includes a 
transverse cross wall 34 which defines a dispensing 
orifice 36 for communicating through the container 
opening with the container interior. The top of the body 
skirt 32 may be recessed below the top of the closure 45 
cross wall 34 to define an annular deck rim 38 around 
the cross wall 34. 

The closure 20 also includes a cover 40 which is 
separate from the body 30 and which is disposed on the 
body 30 for being pivoted about an axis 42 between a 50 
closed position (FIG. 1) occluding the dispensing ori- 
fice 36 and an open position spaced away from the 
dispensing orifice (FIG. 2). 

The cover 40 is preferably formed with a closure plug 
44 (FIG. 2) having an enlarged end portion 46. The 55 
portion 46 has a slightly larger diameter than the dis- 
pensing orifice 36. The region in the transverse cross 
wall 34 around the dispensing orifice is sufficiently 
resilient so that as the cover 40 is closed, the enlarged 
portion 46 of the plug 44 elastically deforms the periph- 60 
cry of the orifice 36 temporarily as the enlarged portion 
46 passes through the orifice 36. Then, when the cover 
40 is in the fully closed position (FIGS. 1 and 5) the 
enlarged portion 46 is disposed below the underside of 
the transverse cross wall 34, and the periphery of the 65 
orifice 36 has returned to its original configuration and 
size to thereby cooperate with the plug 44 for latching 
the cover 40 in the closed position. 
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As best illustrated in FIG. 2, the cover 40 is also 
preferably provided with a downwardly depending, 
peripheral skirt 48 which is received on the rim 38 
around the transverse cross wall 34 when the cover 40 
is in the latched closed position. 

The cover 40 is mounted to the body 30 with an 
axis-defining means which may be either on the cover 
40 or on the body 30 and which, in the first embodiment 
illustrated in FIGS. 1-7, is integrally formed as part of 
the cover 40. In particular, the axis-defining means 
includes a shaft-like member 50. The member 50 has a 
generally square-shaped cross section as best illustrated 
in FIGS. 4-6, but the comers of the square configura- 
tion are slightly rounded. The exterior surface of the 
member 50 may be characterized as a convex exterior 
cam surface around the pivot axis 42 (FIG. 2) of the 
cover 40. 

The shaft-like member 50 extends across the rear 
portion of the cover 40 in a notch 52. The member 50 
need not necessarily extend across the entire notch 52, 
For example, the axis-defining means may be two sepa- 
rate shaft-like members extending from opposite sides of 
the notch 52 along the axis 42 without any middle por- 
tion connecting the two members. Also, two notches 
could be provided — each with a separate shaft-like 
member. 

In any event, the axis-defining, shaft-like member 50 
is engaged in an elastically deformable receiving means 
which, in the first embodiment illustrated in FIGS. 1-7, 
includes a pair of wall portions or posts 56 which each 
project upwardly from the body 30 and which each 
have a pair of fingers 58 (FIG. 3) that define between 
them a receiving region 60. As best illustrated in FIGS. 

3 and 6, the receiving region 60 defined between each 
pair of fmgers 58 has a concave indentation configura- 
tion substantially complementary to the exterior cam 
surface of the shaft-like member 50. 

The fingers 58 are elastically deformable or de fleet - 
able to accommodate the rotation of the shaft-like mem- 
ber 50 therein about the pivot axis 42. Rotation of the 
member 50 varies the spacing between the fingers 58 to 
vary the resistance reaction force on the member 50. 
When the member 50 is in the orientation as illustrated 
in FIG. 6, two opposite comers of the cross sectional 
shape are received in the complementary indentations 
of the fingers 58. In this position, the fingers 58 are at an 
innermost orientation in relative to the member 50, and 
the resistance to rotation of the member 50 about the 
axis 42 in one direction or the other is greatest. Thus, 
the cover position illustrated in FIG. 6 can be charac- 
terized as a stable or neutral position. 

If the cover 40 is rotated in one direction or the other 
(i.e., moved toward an open position as in FIGS. 2 and 

4 or moved toward a latched closed position as illus- 
trated in FIG. 5), then the fingers 58 are urged to spread 
apart (e.g., as illustrated in FIG. 5). As the fingers 58 are 
spread apart, they are subjected to greater stress. The 
rotation of the shaft-like member 50 creates a sufficient 
temporary deformation of the fingers 58 so that the 
cover 40 can be rotated toward a desired orientation so 
long as force is continuously applied to the cover 40. 
However, if the opening or closing force is removed 
from the cover 40, the deformation-induced stress in the 
fingers 58 is sufficient to automatically move the cover 
40 toward the next closest stable position. 

In the first embodiment illustrated in FIGS. 1-7, the 
cover 40 has four theoretically possible stable positions 
since the member 50 has four orientations in which it 
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could be nestably received between the fingers 58. 
However, only three of the four theoretical stable posi- 
tions can be occupied by the cover 40 owing to the 
interference of the closure body 30. One of the stable 
positions of the cover 40 is illustrated in solid lines in 
FIG, 4, a second stable position of the cover 40 is illus- 
trated in dashed lines in FIG. 4, and a third stable posi- 
tion of the cover 40 is illustrated in solid lines in FIG. 6. 
The stable position illustrated in FIG. 6 is a position 



The closure 20A includes a body 30A with a pair of 
spaced-apart posts or wall portions 56A projecting up- 
wardly from the closure body 30A. Each wall portion 
58A is elastically deformable and has a receiving sur- 
face defining a cavity 60A (FIG. 13). Each cavity 60A 
faces toward the other cavity 60A. Each cavity 60A has 
an opening configuration generally in the shape of a 
tetrahedron with a rounded vertex and rounded edges. 
Further, each wall portion S6A includes a cylindrical 



m which the cover 40 partially, but not fully, closes the 10 journal bearing 61A around the opening of the cavity 
dispensing orifice 40. This position is a self-maintained 60A. 



unlatched position between the closed position and an 
over center point. 

To fully close the cover 40, the cover 40 must be 
pushed downwardly to latch the plug 44 with the trans- 15 
verse wall 34 of the closure body 30. As best illustrated 
in FIG. 5. the full, latched closed position is reached 
when the cover shaft-like member 50 has been rotated 
through an angle X from its unlatched, stable position in 
FIG. 6. The fingers 58 are more stressed when the 20 
cover 40 is in the latched closed position (FIG. 5). Thus, 
the fingers 58 apply a biasing force to the cover 40 so as 
to urge the cover 50 up towards the unlatched stable 
position illustrated in FIG. 6. The biasing force of the 
fingers 58 is insufficient, however, to overcome the 25 
snap-fit interlock between the cover plug 44 and the 
body cross wall 34. 

It is only when the cover 40 is forced open by lifting 
up on an exterior portion of the cover 40 with sufficient 



The closure 20A includes a cover 40A with a pair of 
spaced-apart notches 52A. Projecting into each notch 
52A is a convex cam surface 50A. Each cam surface is 
oriented to face away from the other cam surface 50A. 
Each convex cam surface 50A has a configuration gen- 
erally in the shape of a tetrahedron with a rounded 
vertex and rounded edges substantially complementary 
to the configuration of the cavities 60A and is adapted 
to be received in one of the cavities 60 A. 

Preferably, the cover 40A also includes a cylindrical 
projection 63 A at the base of each cam surface 50 A for 
being disposed within one of the cylindrical journal 
bearings 61A. This defines the axis of rotation of the 
cover 40A. 

The deformable wall portions 56A arc most stressed 
when the cover 40A is moved to an over center point 
between an open position and the closed position. This 
biases is a cover 40A toward one or the other of the 



force that the snap-fit interlock is overcome. At that 30 open and closed positions. 



point, the biasing force of the fingers 58 functions to 
help pivot the cover 40 to the unlatched stable position 
illustrated in FIG. 6. The cover 40 can be opened fur- 
ther by continuing to apply an opening force to the 
cover 40 so that the cover 40 moves to the next (inter- 35 
mediate) stable open position illustrated in dashed lines 
FIG. 4 or to the full open position illustrated in soUd 
lines m FIG. 4, 

A second embodiment of the closure of the present 
mvendon is illustrated in FIG. 8-10 and is designated in 40 
FIG. 9 generally by the reference numeral 20'. The 
closure has a body 30' and a pivotable cover 40'. 

The cover 40' has in axis-defining means in the form 
of a shaft-like member SO' similar to the member 50 of 
the first embodiment discussed above with reference to 45 
FIG. 1-7. However, the second embodiment member 
50' has a generally triangular cross-sectional configura- 
tion rather than a square-shaped cross-sectional config- 
uration. The comers of the triangular configuration are 
generally rounded. The member 50' is received in com- 
plementary fingers 58' on the closure body 30'. The 
combination of the member 50' and the fingers 58' pro- 
vides three stable rotated positions. 

The pairs of fingers 58' may be spaced apart on the 
closure body 30' as illustrated in FIG. 10 in a manner 
similar to that of the fingers 58 in the first embodiment 
discussed above with reference to FIGS. 1-7. Although 
the pairs receiving fingers 58* for the second embodi- 
ment and fingers 58 for the first embodiment have been 
illustrated and described as being spaced apart on the 60 
closure body, it is to be realized that a single pair of 
fingers may be provided as illustrated in FIG. 11 for a 
third embodiment of the invention wherein the fingers 
are designated generally by the reference numerals 58" 
and project up from a closure body 30". 

FIGS. 12 and 13 illustrate a fourth embodiment of the 
closure of the present invention wherein the closure is 
designated generally by the reference numeral 20A. 



50 



55 



65 



In operation, when the cover 40A is pivoted, the 
convex cam surfaces 50A impose a force on the receiv- 
ing surface of the receiving cavities 60 A. This causes 
the wall portions 56A to spread apan (to the moved 
positions illustrated in dashed lines in FIG. 12) to ac- 
commodate the rotation. 

It is to be understood that the locations of the convex 
cam surfaces 50A and associated cylindrical projections 
63A may be reversed relative to the cavities 60A and 
associated internal bearings 61A. In particular, the con- 
vex cam surfaces 50A and cylindrical projections 63A 
may be molded as a unitary part of the closure body 
posts 56A while the receiving cavities 60A and associ- 
ated journal bearings 61A may be molded as a unitary 
part of the cover 40A. 

FIGS. 14 and 15 illustrate a fifth embodiment of the 
closure of the present invention wherein the fifth em- 
bodiment is designated generally by the reference nu- 
meral 20B. The fifth embodiment is similar to the fourth 
embodiment described above with reference to FIGS. 
12 and 13 in that the fifth embodiment includes a closure 
body 30B and a cover 40B having a pair a spaced-apart 
notches 523 for receiving elastically deformable wall 
portions or posts 56B which project upwardly from the 
closure body 30B. 

Each deformable wall portion 56B defines a convex 
cam surface SOB around the pivot axis. Each cam sur- 
face SOB is oriented to face away from the other cam 
surface. Each cam surface SOB has a configuration gen- 
erally in the shape of a tetrahedron with a rounded 
vertex and rounded edges as best illustrated in.FIG. 15. 
A generally cylindrical projection 63B extends out- 
wardly from each cam surface SOB. 

The cover 40A has two spaced-apart receiving sur- 
faces which each define a cavity 60B generally in the 
shape of a tetrahedron with a rounded vertex and 
rounded edges. The shape of each cavity 60B is gener- 
ally complementary to the shape of each of the cam 
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surfaces SOB. The cavities 60B are oriented to face each cam surface 50C has a configuration generally in the 

other. shape of a partial ellipsoid which is substantially cuna- 

As best illustrated in FIG. 15, the cover 40B includes plementary to the configuration of the cavities 60C. 

a cylindrical journal bearing 61 B at the bottom of each Each cavity 60C is adapted to receive one of the cam 

cavity 60B. The journal bearings 61B receive the cylin- 5 surfaces 50C. 

drical projections 63B to establish a fixed pivot axis for The cover 40C also includes a cylindrical projection 

the cover 40B. 63C extending outwardly from each of the convex cam 

When the cover 40B is pivoted relative to the closure surfaces 50C for being disposed within one of the cylin- 

body 30B, the cam surfaces SOB cause the closure body drical journal bearings 61C as best illustrated in FIG. 

posts 36B to deflect inwardly (to the positions illus- 10 isa. 

trated in dashed lines in FIG. 14). This accommodates one or the other of the closure body 30C and cover 

the rotation of the cover 40B to the desired position, 40c may be elastically deformable, at least in the re- 

The increased stress on the inwardly deQected posts gions of the cam surfaces 50C and receiving cavities 

56B imposes a reaction force on the cover cam surfaces ^c. Alternatively, both the body and cover may be 
SOB which tends to bias the cover 40B toward one of 15 elasticaUy deformable, at least in the regions of the cam 

the tJiree stable positions defined by the cooperating ^^^^^^^ receiving cavities 60C. FIG. 18B iUus- 

^trahedron cam surfaces SOB and receiving cavities ^.^tes a substantially rigid body 30C and an elastically 

, . . .. , . deformable cover 40C. As the cover 40C is pivoted 

^ Jc^^Pf J.^"? embodiment illustrated m ^^^^^^^ ^j^^^^ ^^^^ ^^^^^ 

FIGS. 14 and 15, it is to be realized that the configura- 20 are deflected inwardly as each convex cam surface 

tion of the cam sj^aces SOB and receiving cavities 60B is forced inwardly by the surface of the associated 

cou d be reversed. Specifically, the cam surfaces SOB cavity 60C. 

could be mcorporated on the cover 40B, and the receiv- fe 1.1 * * j 1- u 

^/Tn tj 1- • . 1 ■ ^i. 1 The deformable regions are most stressed when the 

ing cavities 60B could be incorporated in the closure • . . - * i. i_ 

bod st 56B 25 ^ * ^ ^^^^ center point where the contours 

FIgT 16-19 illustrate a sixth embodiment of the the ellipsoid cam surface 50C and of the ellipsoid 

closure of the present invention wherein the sixth em- ^^^^"^'"^ cavity 60C are most mismatched dunng 

bodiment is designated generally by the reference nu- °^o^ement of the cover 40C. The increased stress on the 

meral 20C. The general configuration of the closure 40C irnposes a biasing force which tends to urge 

20c is that of the conventional fiip-up spout or nozzle 30 ^he cover 40C m one direction of rotation or the other 

type. Closures of this type are generally disclosed in the ""^^ surface 50C again matches the surface of 

U.S. Pat Nos. 3,516,581 and 4,645,086. receiving cavity 60C m a nesting relationship (FIG. 

As best Ulustrated in FIGS. 16 and 17A, the closure V^>* ^^^"f^^ ""^^^^^ rtcti^cd m 

20c includes a body 30C for securement to a container ^^^^^y 60C as illustrated in FIG. 18 A, the cover 40C 

(not illustrated). The body includes a transverse cross 35 ^ characterized as being in a stable position, 

wall 34C which is penetrated by a discharge tube 35C illustrates the ellipsoid configuration of the 

that defines a dispensing orifice. cavity 60C as having mutually orthogonal major and 

The closure body 30C may have a reduced diameter ^'""^^ 91 and 92, respectively. The cavity 60C is 

peripheral wall 33C as illustrated in FIG. 17A. The wall oriented at an oblique angle Z relative to the vertical 

33C is adapted to engage the outer periphery of the top 40 axis 97 of the closure. In contrast, and as best illustrated 

of the container with threads or other suitable engaging ^ ^'^^^ cam surfaces 50C do not have such an 

means. orientation. Instead, the ellipsoid configuration of each 

A cover or nozzle assembly 40C is adapted to be cam surface 50C is oriented so that its minor axis is 

received on the body 30C. As best illustrated in FIG. generally aligned with the vertical axis of the closure. 

17B, the cover 40C includes a downwardly depending 45 '^^s, when the closure 40C is in the closed position, the 

flange 41C which defines an inlet guide to a nozzle or closure 40C will be under a continuous biasing force to 

channel 43C within the cover 40C. The container con- urge cover 40C into tight sealing engagement with the 

tents can be discharged when the cover 40C is in the body 30C. 

open position (as illustrated in FIG. 17B) through the It will be readily observed from the foregoing de- 
nozzle channel 43C. When the cover is closed (as illus- 50 tailed description of the invention and from the illus- 
trated in FIG. 17 A), flow through the nozzle channel trated embodiments thereof that numerous variations 
43C is blocked by the engagement of the body dis- and modifications may be effected without departing 
charge tube 35C with an occluding annular plug 45C in from the true spirit and scope of the novel concepts or 
the cover 40C. principles of this invention. 

A novel structure is incorporated in the closure 20C 55 What is claimed is: 

for providing the cover 40C with a capability for being 1- A container closure which can be readily disassem- 

self-maintained in the open or closed positions. To this bled and assembled for use on a container defining an 

end, two spaced-apart wall portions of the closure body opening communicating with the container interior, 

30C each define a cavity 60C with an opening configu- said closure comprising: 

ration generally in the shape of a partial ellipsoid (as 60 a body for being mounted to said container over said 

best seen in FIG. 19). Each cavity 60C is oriented to container opening and defining a dispensing orifice 

face the other cavity. for communicating through said container opening 

The closure body 30C also includes a cylindrical with said container interior; 

-journal bearing 61C at the bottom of each of the cavities a cover separate from said body and disposed on said 

60C. 65 body for being pivoted about an axis between a 

The cover 40C includes two spaced-apart convex closed position occluding said dispensing orifice 

cam surfaces 50C. Each cam surface SOC is oriented to and an open position spaced away from said dis- 

face away from the other convex cam surface. Each pcnsing orifice; 
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a shaft defining said axis on one of said cover and 
body, said shaft having a generally square axial 
cross section defining comers on said shaft; and 

a pair of spaced-apart fingers projecting from the 
other of said cover and body, said fingers of each 5 
pair defining between them a receiving region for 
receiving a portion of the length of said shaft, each 
said finger defining a concave indentation substan- 
tially complementary to a comer of said shaft, each 
finger of a pair being elastically defonnable in di- 1^ 
rections toward and away from the other finger of 
the pair and being most stressed when said cover is 
at an over center point between said open and 
closed positions and said shaft comers are out of 
registry with said finger concave indentations 
whereby the reaction forces between said shaft and 
fmgers thereby bias said cover toward at least one 
of said open and closed positions and wherein 
when said cover is in said closed position, said shaft 
comers are out of registry with said finger concave 
indentations. 

2. A container closure which can be readily disassem- 
bled and assembled for use on a container defining an 
opening communicating with the container interior, 
said closure comprising: 

a body for being mounted to said container over said 
container opening and defining a dispensing orifice 
for communicating through said container opening 
with said container interior; 

a cover separate from said body and disposed on said 
body for being pivoted about an axis between a 
closed position occluding said dispensing onfice 
and an open position spaced away from said dis- 
pensing orifice; 35 

axis-defining means on one of said cover and body for 
defining said axis and having a cam surface around 
said axis; 

receiving means on the other of said cover and body 
for engaging said cam surface to mount said cover ^ 
to said body for pivoting about said axis, at least 
one of said axis-defining means and said receiving 
means being elastically deformablc and being most 
stressed when said cover is at an over center point 
between said open and closed positions to thereby 45 
bias said cover toward at least one of said open and 
closed posidons; and 

said cover being adapted to be biased to a self-main- 
tained unlatched position between said closed posi- 
tion and an over center point, in which said cover 50 
is adapted to be latched to said body at said closed 
position, in which said receiving means is elasti- 
cally dcformable» in which said deformable receiv- 
ing means is less stressed at said unlatched position 
and is more stressed at said closed position, in 55 
which said cover includes a first snap-fit part, and 
in which said body includes a second snap-fit part 
for being engaged by said first snap-fit part in a 
snap-fit interlock when said cover is in said latched 
closed position. 60 

3. The container closure in accordance with claim 1. 
in which said fmgers are unitary with said body; and 
in which said shaft is unitary with said cover. 

4. The container closure in accordance with claim I 

in which said fingers are unitary with said cover; and 65 
in which said shaft is unitary with said body. 

5. A container closure which can be readily disassem- 
bled and assembled for use on a container defining an 



opening communicating with the container interior, 
said closure comprising: 

a body for being mounted to said container over said 
container opening and defining a dispensing orifice 
for communicating through said container opening 
with said container interior; 

a cover separate from said body and disposed on said 
body for being pivoted about an axis between a 
closed position occluding said dispensing orifice 
and at least one open position spaced away from 
said dispensing orifice; 

said cover having a cam surface around said axis; 

said body having a portion defining a. receiving sur- 
face for being engaged by said cam surface and for 
receiving said cam surface, said body portion being 
elastically deformable from a less stressed orienta- 
tion to a more stressed orientation, said deformable 
body portion having said less stressed orientation 
when said cover is in said one open position; and 

said cover being adapted to be biased to a self-main? 
tained unlatched stable position between said 
closed position and one of said open positions and 
is adapted to be latched to said body at said closed 
position, said deformable receiving portion also 
having said less stressed orientation when said 
cover is in said unlatched stable position and being 
more stressed when said cover is in said closed 
position, said cover including a first snap-fit part, 
and said body including a second snap-fit part for 
being engaged by said first snap-fit part in a snap-fit 
interlock when said cover is in said latched closed 
position. 

6. A container closure which can be readily disassem- 
bled and assembled for use on a container defining an 
opening communicating with the container interior, 
said closure comprising: 

a body for being mounted to said container over said 
container opening and defining a dispensing orifice 
for communicating through said container opening 
with said container interior, said body including 
two spaced-apart wall portions each having a re- 
ceiving surface defining a cavity with an opening 
configuration generally in the shape of a tetrahe- 
dron with a rounded vertex and rounded edges, 
each said wall portion cavity being oriented to face 
the other cavity, each said body wall portion being 
elastically deformable away from the other body 
wall portion; 

a cover separate from said body and disposed on said 
body for being pivoted about an axis between a 
closed position occluding said dispensing orifice 
and an open position spaced away from said dis- 
pensing orifice, said cover including two spaced- 
apart convex cam surfaces around said axis, each 
said convex cam surface being oriented to face 
away from the other cam surface, each said convex 
cam surface having a configuration generally in the 
shape of a tetrahedron with a rounded vertex and 
rounded edges substantially complementary to said 
cavity configuration and being adapted to be re- 
ceived in one of said cavities; and 

each said elastically deformable body wall portion 
being most stressed when said cover is at an over 
center point between said open and closed posi- 
tions to thereby bias said cover toward one of said 
open and closed positions. 

7. The container closure in accordance with claim 6 
in which 
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each said body wall portion includes a cylindrical 
journal bearing around the opening of said cavity; 

said cover includes two cylindrical projections for 
each being disposed within one of said cylindrical 
journal bearings; and S 

each said convex cam surface extends outwardly 
from an end of one of said cylindrical projections. 

8. A container closure which can be readily disassem- 
bled and assembled for use on a container defining an 
opening communicating with the container interior, 10 
said closure comprising: 

a body separate from said cover and for being 
mounted to said container over said container 
opening and defining a dispensing orifice for com- 
municating through said container opening with \5 
said container interior, said body including two 
spaced-apart wall ponions denning convex cam 
surfaces around an axis, each said convex cam sur- 
face being oriented to face away from the other 
cam surface, each said convex cam surface having 20 
a configuration generally in the shape of a tetrahe- 
dron with a roimded vertex and rounded edges, 
each said body wall portion being elastically de- 
formable toward the other body wall portion; 

a cover separate from said body and disposed on said 25 
body for beirig pivoted about said axis between a 



closed position occluding said dispensing oritice 
and an open position spaced away from said dis- 
pensing orifice* said cover including a receiving 
surface defining a cavity with an opening configu- 
ration generally in the shape of a tetrahedron with 
a rounded vertex and rounded edges, each said 
cavity being oriented to face the other cavity, each 
said cavity being substantially complementary to 
said convex cam surface configuration and being 
adapted to engage one of said cam surfaces; and 

each said elastically deformable body wall portion 
being most stressed when said cover is at an over 
center point between said open and closed posi- 
tions to thereby bias said cover toward one of said 
open and closed positions. 

9. The container closure in accordance with claim 8 
in which 

each said cover includes a cylindrical journal bearing 

at the bottom of one of said cavities; 
said body wall portions each includes a cylindrical 

projection for each being disposed within one of 

said cylindrical journal bearings; and 
each said cylindrical projection extends outwardly 

from one of said convex cam surfaces. 
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